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INTRODUCTION
In response to a letter-of request to the SAE-AE4 from the FAA, dated February 10, 1988, a task was undertaken to address the effects of High Intensity Radiated Fields (HIRF) on aircraft. To accomplish this, a new SAE subcommittee, AE4R, was formed to study these effects, compliance issues and to write an SAE committee report as an input to the FAA, who will be drafting an advisory circular (AC) for HIRF certification. This subcommittee has significant international participation and is comprised of EMC and avionic engineers representing airframe, engine, and avionics manufacturers, government authorities and consultants. A relative distribution of membership is shown in Fig. 1 . Approximately 20 percent were international participants representing six European countries plus Israel. An unsuccessful attempt was made to include Asian participation.
COMMITTEE STRUCTURE
It is helpful to first describe the committee's panel structure before delving into its operation as a whole. The committee divided the task among three panels. Panel 1 addressed the definitionof a worldwide HIRF environment in any airspace where commercial aircraft may fly under current FAR regulations and restrictions. Panel 2 was responsible for writing the draft AC with suggested approaches to proof of compliance. Panel 3 was to prepare a user's guide, to describe In more detail, the corresponding test techniques and analysis methods to verify compliance using the requirements drafted by Panel 2. The three panels operated somewhat autonomously on their tasks, reporting progress and gaining full committee consensus at the close of each meeting. Additionally, executive committee meetings were held as required to coordinate the panels' activities and to delegate issues broug_ up by one panel for b'eatment by another.
Let us now return to the operating format of the full committee. Meetings were held three to four times a year with each meeting lasting 2-1/2 days. The fact that a similar effort was being vigorously pursued concurrently in Europe by the European Organization for Civil Aviation The full committee met half a day at the beginning and half a day at the end of each meeting (leaving 1-1/2 days for the panels). After the business and latest news, a status report was given by the FAA and JAA reporting progress on the scheduled rules making process. This was followed by technical presentations from members concerning new ideas, analyses, arguments, etc., and was limited to agenda topics. Then on the last day, following the panel meetings, a highly productive "Open Forum" approach was used. This was a 2-hr unrestricted opportunity for members to raise issues or appeal group decisions to the membership as a whole, or simply to express an opinion. This promoted an important avenue of openness in that no one's ideas would be suppressed during formulation of the documents. If a technical rationale could not be garnered, the review process of course would not support a singularity of opinion.
environmental categories. These are described as: "severe,* (Table 1 ) based on the electromagnetic fields that exist anywhere within the FAR flight rules volume worldwide; "normal," ( Table 2) International attendance was very stable after the first few meetings. A consistent number of 70 to 80 attendees was maintained throughout the 4 years. For the purpose of balloting, and to be a member in good standing, attendance at two out of the last four meetings was required.
DRAFT ADVISORY CIRCULAR OVERVIEW
The draft advisory circular concentrates on electrical/electronic system level verification of an entire aircraft. It is based on compliance with the Radio Technical Committee on Aeronautics (RTCA) DO-160 as an equipment level specification. The AC permits multiple verification options or "routes to compliance" at the choice of the certification applicant.
At the root of the process is definition of the electromagnetic environment. This data is tabulated in an appendix of the advisory circular and is divided into three 
RESOLUTION OF ISSUES
The committee took action to resolve issues in three important areas. These are: (1) compatibility between U.S. and European ACs, (2) the resolution of discussiqn topics and (3) the need to solicit and review comments on draft documents.
First, the committee agreed that the worldwide RF environment, as defined above, could be used by U.S. and European authorities to develop their draft ACs. At first, the EUROCAE and SAE developed separate drafts but the two drafts were following significantly different certification philosophies. Ultimately, it was recognized that the two ACs needed to be technically compatible.
This was necessary to avoid requiring manufacturers to certify to two separate documents in order to satisfy an international market. The challenge was met by full and open discussion between technical participants and government authorities.
Second, an "issue record" form, Fig. 2 , was adopted. This form enables documentation of ideas and concerns, for later resolution, without interrupting the ongoing discussion. It assures the originator of the issue that his or her concern will be dealt with officially. It provides the committee with a means to control each issue and also to document all resulting decisions. This documentation is particularly Important as the size of the committee increases and/or the number of subgroups increases. Also, it informs key personnel, who might have missed a critical meeting, what transpired at the meeting. Moreover, it prevents Inadvertent altering of past decisions, or altering without proper discussion. In short, the "issues record" assures that an accurate history of the standards writing activity will be maintained.
Third, a "review comment request" form, Rg. 3, was adopted. Its purpose is to solicit and dispose of specific changes to draft documents. This form enables committee members to review documents outside the confines of the committee. It fosters independent thinking. It also provtdes time to allow for delays due to language diversity and all other delays inherent to a large international organization. The returned comments are evaluated by the executive committee and incorporated into the next draft document prior to the next full committee meeting. 
THE REVIEW PROCESS
Prior to balloting of draft 13 as the final committee report, the draft was sent to all committee members along with the review comment form. A total of 250 comments were received. The comments were divided into specific and general categories and further sorted by paragraph and sentence. The Executive Committee met for a week to evaluate each comment with 40 approved as written, 109 modified ( or combined with others), 82 rejected as overtaken by previous events, 4 withdrawn, and 31 deferred (mostly Appendix II definitions, handled separately). Another 24 general comments outside the change from/to format were read and factored into the review process. The balloted draft was accepted by the majority. This draft committee report, forwarded to the FAA also is the basis for SAE Aerospace Resource Document ARD50040 [6] recently filed with SAE Headquarters. It should be noted that a complete set of comments was sent to the FAA for reference, anticil_)ating that another round of reviews would be part of the Notice of Proposed Rules Making (NPRM) process.
RECOMMENDATIONS
All standards face obsolescence in the face of advancing technology. However, a strong recommendation was made that government authorities consider regulation of the field strengths of future emitters. This is particularly important in the vicinity of airports. Without some controls on the elecb'omagnetic environment, recertification to higher HIRF levels for in-service aircraft becomes an issue.
UMITATION OF THE PROPOSED STANDARD
The proposed standard is based on the best technical rationale at the time of its release. All approaches to certification leave open the option to adopt alternative schemes of compliance provided they are derived from the appropriate external environments.
The committee worked diligently in an effort to gain consensus on the issues of the critical/essential system definitions. However, consensus could not be achieved
